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BEARING MAT FOR SUPPORTING AN EXHAUST GAS CATALYST 

The invention relates to a bearing mat for supporting in a 
metallic catalyst housing an exhaust gas catalyst for cleaning 
motor vehicle exhaust gases. The bearing mat is arranged on the 
periphery of the ceramic carrier body of an exhaust gas 
catalyst and seals the annular gap between the ceramic carrier 
body and the catalyst housing consisting of a metallic 
material. Said bearing mat is intended to permit a safe and 
vibration-free support of the ceramic carrier body and has to 
compensate any change occurring in the width of the annular gap 
to be sealed when the metallic catalyst housing expands at the 
operating temperature preset by the combustion exhaust gases. 
Furthermore, the bearing mat forms a heat-insulating layer on 
the inner wall of the catalyst housing and reduces the 
outwardly transmitted sonic noise generated by the flowing 
exhaust gases. 

Within the framework of the measures known, the bearing 
mat consists of short inorganic fibers, an organic binding 
agent, as well as embedded particles consisting of expanding 
material, for example mica or vermiculite, which expands under 
the influence of heat and causes the volume of the bearing mat 
to increase at the operating temperature. The inorganic fibers 
embedded in the binding agent consist of ceramic staple ^fibers 
or crushed Si0 2 filaments with an average length of a few 
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millim ters (DE-U 93 11 571) • A bearing mat with short 
inorganic fibers exhibits a tendency to erosion and abrasion. 
The fibers as well as the particulate expanding material are 
discharged together with the flowing combustion exhaust gases, 
with the consequence that sealing of the annular gap 
deteriorates and erosion increases. When a fiber material made 
of longer filaments is used, there is the risk of fibers being 
blown out, though only to a lesser extent. However, the 
formation of bridges and cross-linkage of the filaments 
obstruct expansion of the mat and the effect of the expanding 
material is prevented from becoming fully effective. Finally, 
there is the problem that the expanding property of vermiculite 
and mica starts to take effect only at high temperatures. The 
known supporting mats are not suitable or suitable only to a 
limited extent for exhaust gas catalysts employed for cleaning 
the combustion exhaust gases of diesel engines because the 
exhaust temperatures occurring with diesel fuel are inadequate 
for initiating an expanding effect of the bearing mat. 

The invention is based on the problem of proposing a 
bearing mat for exhaust gas catalysts that is safely prevent d 
from being blown out and which effectively seals the annular 
gap between the exhaust gas catalyst and the catalyst housing 
both at low and high exhaust gas temperatures. 



The problem is solved according to th invention by a 
bearing mat in the form of a binding agent-free, multi-layered 
flat structure consisting of heat-stable threads, said flat 
structure being mechanically reinforced by quilting seams, 
whereby 

- the threads consist of a crimped yarn of filaments 

and are fixed by the quilting seams in the flat 
structure under tensile stress; and 

- the quilting seams are produced with a sewing thread 
with a thermal stability that is lower than the 
operating temperature of the bearing mat. 

Methods for reshaping unstructured filament yarns into 
crimped, textured yarns with a textile appearance are known. 
The resulting crimped yarns are voluminous and characterized by 
high elasticity. According to the invention, the threads 
consisting of a crimped yarn are laid under tensile stress to 
form a flat structure that has the usual thickness of bearing 
mats. The threads are fixed within the flat structure by 
quilting seams, whereby the tensile stress is maintained. The 
sewing thread used for the quilting seams consists of a 
material whose thermal stability is lower than the operating 
temperature of the bearing mat. When the bearing mat installed 
in the housing of the catalyst is heated for the first time to 
the op rating temperature preset by the combustion exhaust 



gases, the quilting seams are destroyed, whereby deformation 
energy stored in the crimped yarn is being released as the 
tensile stress of the thermally stable threads is being 
relieved. The liberated deformation energy is substantial and 
permits a considerable increase in the volume of the flat 
structure. The sealing power of the bearing mat installed 
between the catalyst housing and the exhaust gas catalyst is 
accordingly high as soon as the quilting seams have been 
destroyed when the bearing mat is heated to the operating 
temperature for the first time. The increase in volume of the 
bearing mat as defined by the invention, which starts with the 
dissolution of the quilting seams, is not dependent upon the 
temperature . 

Therefore, the bearing mat as defined by the invention can 
be employed in connection with both exhaust gas catalysts that 
are operated with relatively low temperature, and with exhaust 
gas catalysts for hot combustion exhaust gases, as usually 
found with Otto engines. Owing to the fact that the bearing mat 
as defined by the invention contains neither expanding material 
in the form of particles, nor fractured pieces of fiber 
material, but exclusively consists of long filament threads, 
the risk of any erosion or abrasion caused by the flowing 
combustion exhaust gases is low. 



The crimping yarn preferably consists of Si0 2 filaments 
and/or filaments made of textile glass and/or Al 2 0 3 _containing 
inorganic filaments. However, other crimped yarns having high 
thermal stability and consisting of organic or inorganic 
materials are not to be excluded. According to a further 
development of the invention, the latter teaches that seams 
consisting of a thermally stable thread are provided on the 
cutting edges of the bearing mat. The seams on the cutting 
edges produced with a thermally stable thread material assure 
w additional edge protection and contribute to a further 

improvement in preventing the blowing out in the bearing mat of 

C3 the invention. Suitable are threads that still have adequate 
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„z tensile strength at the operating temperature of the bearing 
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s " mat. Considered can be threads made of textile glass, Si0 2 , 

I j metals and the like. 
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*i Furthermore, the object of the invention is a process for 

lid 

producing the bearing mat with the following features: 



(a) Crimped yarn consisting of thermally stable 

filaments is taken off from rolls in a plurality of 
strands and laid under tensile stress on a 
transporting device moving transversely to the 
direction of pull-off to form a plane, multi-layered 
flat structure. 
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(b) The flat structure, which is moved on with the 
transporting device, is mechanically reinforced with 
quilting seams in such a way that the threads of the 
flat structure continue to be under tensile stress 
when the flat structure is removed from the 
transporting device. 

(c) A sewing thread is employed for the quilting seams 
that has a thermal stability which is lower than the 
operating temperature of the bearing mat. 

As a further development of the invention, the latter 
provides the instruction that mats are punched from the 
continuous web, the latter having been mechanically reinforced 
with quilting seams, and that prior to or after the punching 
process, seams are applied within the zone of the cutting 
edges, using a thread consisting of a thermally stable 
material . 

The invention is explained in the following with the help 
of the drawing showing only one exemplified embodiment. The 
single drawing shows a flow diagram of the process for 
producing bearing mats for exhaust gas catalysts. 

In a first process step of the manufacturing process shown 
in the figure, crimped yarn consisting of inorganic filaments 



is pulled off from the rolls 2 in a plurality of strands 1 and 
deposited under tensile stress on a transporting device 3 
moving transversely to the direction of take-off, in order to 
form a plane, multi-layered flat structure 4. As the strands 1 
are being laid, they are hooked into the edge-side chains 5 of 
the transporting device 3. The tensile stress in the strands 1 
is maintained in this way. The thickness of the flat structure 
depends on the type of use. Bearing mats with a thickness of 
just a few millimeters up to a few centimeters are used 
depending on the diameter and weight of the catalyst for which 
the bearing mat is intended. The thickness of the flat 
structure is adjusted accordingly. 

The transporting device 3 passes through a station 6, in 
which the flat structure 4 is mechanically reinforced with 
quilting seams 7 in such a way that the threads of the flat 
structure continue to be under tensile stress when the flat 
structure 4 is removed from the transporting device 3. A sewing 
thread is employed for the quilting seams 7 that has a thermal 
stability which is lower than the operating temperature of the 
bearing mat. 

In a last process step, mats 8 are punched out from the 
continuous web that has been mechanically reinforced with 
quilting seams 7, whereby prior to or after the punching 
process, seams 9 are applied within the zone of the cutting 



edges, using a thread consisting of a thermally stable 
material . 

It is understood that the material web mechanically 
reinforced with quilting seams can also first be wound to an 
endless ribbon, and that the individual mats can then be 
produced by punching processes at the location of the customer. 

The process shown in the figure is employed for producing 
binding agent-free bearing mats for supporting exhaust gas 
catalysts. Said bearing mats consist of a multi-layered flat 
structure made of inorganic threads, which is mechanically 
reinforced by quilting seams. It is important for the 
predetermined function of the bearing mat that the threads 
consist of a crimped yarn consisting of filaments; that said 
threads are fixed in the flat structure under tensile stress by 
the quilting seams; and that the quilting seams are produced 
with a sewing thread having a thermal stability lower than the 
operating temperature of the bearing mat. The crimped yarn 
preferably consists of Si0 2 filaments and/or filaments made of 
textile glass and/or Al 2 0 3 _containing filaments. Synthetic 
sewing threads which are not heat-stable and which are 
destroyed when the bearing mat is heated to the operating 
temperature are used for the quilting seams. The destruction 
of the sewing threads liberates deformation energy of the 
crimped yarn, whereby the volume of the bearing mat expands and 



the sealing force of the bearing mat clamped betwe n the 
catalyst and the catalyst housing increases. 
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